Introduction
In this paper, we provide preliminary evidence on the performance of Vietnamese exporters compared to non-exporters, based on a large-scale firm-level data set which allows us to differentiate firms according to their main trade activity and ownership. Some previous contributions on the relative performance These data have been used to investigate various firm dynamics and trade related topics 2 but to the best of our knowledge, the present paper is the first systematic investigation of the relationship between firms exports, productivity, and wages differentiating firms by trade regime and ownership.
In line with earlier work on firm exports and productivity for a range of different countries (See Wagner (2007) for a survey), we start by describing export participation rates and average firm export intensities at the detailed industry classification level. We then investigate the differences in those variables between foreign-owned and domestic-owned firms. We show that those variables change across firms depending on their location in specific economic zones 3 .
Next, we estimate export premiums in terms of productivity indexes and wages per employee, and investigate the extent to which these premia are sensitive to the firms main trade regime. Specifically, we distinguish firms involved primarily in ordinary trade, from firms involved primarily in processing trade 4 .
This distinction has been shown to be significant in the context of emerging economies, and especially those involved in global value chains (GVCs). An important issue that has been raised in this context is the extent to which local firms involved in processing activities within GVCs contribute to driving up productivity and wages in the local economy. For instance, Dai et al. (2016) provide the first micro economic evidence showing that processing firms exhibit particularly low productivity. Specifically, they
show that Chinese firms with heavy involvement in processing trade under-perform both their ordinary exporter and non-exporter counterparts. Various explanations have been proposed for this puzzling finding, and continue to be debated 5 ; however, it calls for more evidence on other emerging economies.
This paper intends to contribute by investigating the case of Vietnam, another emerging economy with high participation in GVCs.
Our main results for Vietnam broadly support earlier findings in Dai et al. (2016) for China, and shed new light on the specificity of the relationship between firm exports, productivity, and wages in emerging economies compared to developed countries. We show first that the firm export intensity distribution presents a U-shaped pattern with more than half of Vietnamese firms exporting more than 50% of their output on average. This contrasts with the pattern of exporting typical of the industrialized 2 On the topic of firm dynamics and growth, Ha and Kiyota (2014) use GSO data to investigate the contribution of resources reallocations across firms to aggregate productivity growth, while Bai et al. (2017) uses those data to study the relationship between firm growth and provincial State corruption. On trade related issues, Chu and Kalirajan (2011) investigate the impact of trade liberalization on the technical efficiency of Vietnamese manufacturing firms, Newman et al. (2017) investigate the effects of learning by exporting, and Ni et al. (2015) , Ni (2016) and Pham (2016) investigate the spillovers and crowding out effects of foreign direct investment (FDI) to local Vietnamese firms.
3 Vietnamese special economic zones include industrial parks, export processing zones, and other special economic zones. The first two focus on supporting specialized industries, while the third supports agglomerations of diversified activities within areas that offer good environments for business and investment (see Appendix A for more detail).
4 Ordinary trade includes both trade in goods manufactured by the focal firm and "carry along trade" defined as trade in goods bought by the firm to be sold abroad (Bernard et al., 2012) . Processing trade is trade in goods that have been processed but not manufactured by the focal firm. Processed products are supplied directly by the principal company, or imported from the principal company and re-exported under a specific trade regime which exempts the exporting firm from tariffs.
5 See the literature review in Section 2 below.
6 See for instance Bernard and Jensen (1995) for the US, Bernard and Wagner (1997) for Germany, Baldwin and Gu (2003) for Canada, Bellone et al. (2008) for France, Greenaway and Kneller (2004) for the UK and Hansson and Lundin (2004) for Sweden 7 This configuration of export activity applies to various East-Asian countries (e.g. Malaysia, the Philippines, Thailand (Hallward-Driemeier et al., 2002) , and China (Lu, 2010) ), some Latin American countries surveyed by the World Bank Enterprise Survey (WBES) (Chang and Marrewijk, 2013) , and a few industrialized countries such as Korea (Choi and Lee, 2013) and Austria (Pöschl et al., 2009) .
8 One qualification to this finding is that our productivity estimates, similar to those in Dai et al. (2016) , may suffer from systematic under-estimation bias related to the productivity of processing firms in emerging economies, due to lack of firm-level information on prices. Li et al. (2016) argues that if industry-level prices are used to deflate firm output, and if processing firms systematically charge lower prices than other manufacturing firms, their relative physical productivity may be underestimated. We discuss this issue in more detail in the data section.
9 Lu et al. (2010) justify their finding by demonstrating theoretically, that heterogeneous firms decide to offshore different segments of their production lines. In their model, the most productive firms tend to offshore both processing and commercial activities while less productive firms tend to offshore only processing activities.
2 Literature background
There is a substantial stream of work documenting the superior productive efficiency of exporting firms compared to non-exporters, for a large variety of countries (see Jensen (1995, 1999) , Clerides et al. (1998) , Bernard and Wagner (1997) and Aw et al. (2000) for pioneering papers in this field).
However, the finding that exporters outperform non-exporters has been challenged for China.
First, Lu (2010) shows that exporting Chinese manufacturing firms have a labor productivity about 10% lower than their non exporting counterparts. His accounts of this productivity gap emphasizes endowment-based comparative advantages. In a model a la Melitz (2003) extended to take account of Hesksher-Ohlin theory, Dan Lu shows that when firms in a labor abundant country such as China export to developed countries, their comparative advantage makes it easier to enter foreign markets for laborintensive goods. Thus, in the case of China, these foreign markets are less competitive than the domestic market for Chinese labor intensive firms: less productive firms sell only to foreign markets while the survivors in the more competitive domestic market are more productive. In the case of capital intensive sectors the reverse applies: the foreign market is more competitive because rental costs are lower and foreign firms have lower costs, so, less productive Chinese firms sell in the domestic market and the more productive firms export. As a result, in the case of Chinese firms, relatively more productive companies export in capital intensive sectors while relatively less productive firms export in labor-intensive sectors.
Second, Dai et al. (2016) offers an alternative explanation, emphasizing that GVCs rather than comparative advantage and domestic market size are the main determinants of the absence of an export premium for Chinese manufacturing firms. Combining firm-level information with Chinese Customers information at the transaction level, they differentiate firms according to their degree of involvement in processing trade. They show that Chinese exporters involved mainly in processing trade significantly under-perform both Chinese firms involved mainly in ordinary trade and non exporting Chinese firms. Specifically, they found average tfp gaps of about 35% and 24% respectively with tfp estimated through the Olley and Pakes (1996) methodology. Moreover, they show that in all sectors, i.e. both labor intensive and capital intensive sectors, processing trade firms push down the average performance of exporters relative to that of non-exporters. Overall, they show that only processing trade firms have counter Melitz properties, and conclude that processing trade (rather than relative market size coupled with comparative advantage) is the main reason for the abnormal negative export premiums found for China 10 .
The present paper contributes to this research stream by providing new evidence on the relative performance of processing exporters for another important emerging economy -Vietnam. Vietnam is an interesting case because like China, it plays a large part in GCVs but unlike China, its domestic 10 Alongside these two alternative explanations, Li et al. (2016) provides a complementary insight on the productivity puzzle related to Chinese exporters. This paper points to a potential systematic under-estimation bias related to the productivity of processing firms in emerging economies due to lack of firm-level information on prices. Li et al. (2016) argues that if industry level prices are used to deflate firm output, and if processing firms systematically charge lower prices than other manufacturing firms, then their relative physical productivity is underestimated for instance in the estimates by Dai et al. (2016) . We discuss this issue in more depth in the data section below; since we lack information on firm prices it is possible that the productivity computations in our paper could suffer from the same limitation. market size is small compared to the world market. So far, very few firm-level studies focus on the export behavior of firms in Vietnam, and those that do use a limited data set taken from the Productivity and The papers in this literature strand that are most closely related to the present study are those by Hiep and Ohta (2007) , Hiep and Ohta (2009) and Nguyen Hiep (2009) . The first two papers emphasize the role of entry costs and the heterogeneous characteristics of firms in the decision to export, and the causality between exporting and firm characteristics. The third paper investigates the impact of firm characteristics, perceived competition intensity and domestic market constraints on the intensity of its exports. In these papers, Vietnamese exporters are shown to be larger on average, to be more experienced and to be more productive. However, when testing for self-selection, Nguyen Hiep (2009) show that productivity is not a relevant predictor of the firm beginning to export. Only firm size, experience and foreign ownership are significantly and positively related to the probability of starting to export.
Unlike these earlier studies, our analysis is based on the large scale ASOE data provided by GSO which covers all firms registered in Vietnam over the period 2000 to 2013. So far, very few researchers have used those data. Ha and Kiyota (2014) use GSO data to estimate the relationship between market liberalization and aggregate productivity growth in Vietnamese manufacturing, decomposing aggregate productivity growth into the effects of firm growth, resource reallocation, and entry and exit. Bai et al. (2017) uses GSO data to study the relationship between firm growth and provincial State corruption. Closer to the present paper, Chu and Kalirajan (2011) examine the impact of trade liberalization on the technical efficiency of Vietnamese manufacturing firms, Newman et al. (2017) consider learning by exporting, and Ni et al. (2015) , Ni (2016) and Pham (2016) investigate the spillover and crowding out effects of (FDI) on local Vietnamese firms. While those previous papers are related to our research interest, none of them provides a systematic comparison of productivity and wages in Vietnamese processing exporters compared to ordinary exporters and non-exporters.
Data
The ASOE survey has been conducted annually by GSO since 2000. The data cover firms operating in all economic sectors including agriculture, manufacturing, construction and services. Firms included in the survey are all registered firms that were in operation on the December 31 of the previous year. The survey information includes: firm identifiers (tax registration number), assets and liabilities, number of employees, turnover, wages, capital stock, main industry (at the 5-digit level), obligation to government, 11 Nguyen et al. (2008) use data from the 2004 World Bank survey to estimate an export equation for small and mediumsized enterprises (SMEs) to examine the effect of innovation on export propensity. They find that in their sample innovation causes exports. However, there is no treatment of productivity variables in this study. Anwar and Nguyen (2011) use the same data set to estimate an export equation using firm-level data for Vietnam to show the spillover effects of FDI on the exporting behavior of domestic firms. They do not control for the effects of productivity and other firm characteristics 5 exports, imports, debts, date of establishing, etc.
In the context of our analysis, ASOE data provide the following advantages. First, the survey is comprehensive (it includes all registered firms in Vietnam). Second, it includes relevant accounting information on outputs, inputs and exports, although with some limitations (see below). Third, it includes information that allows us to identify the firms ownership and type of trade.
In the case of ownership, the ASOE survey provides information on the participation of foreign capital in the firms corporate structure which allows us to identify domestic firms and foreign owned firms. In this paper, we follow the generally accepted definition of a foreign-owned firm as "an enterprise resident in one economy and in which an investor resident in another economy owns, either directly or indirectly 10% or more of its voting power if it is incorporated or the equivalent for an unincorporated enterprise" (OECD, 2008) .
In the context of trade regime, while the ASOE data do not include information on the nature of firms transactions, they provide information that allows us to indirectly infer the likelihood that the firm is involved primarily in trade processing or in ordinary trade. First, ASOE survey data allow us to identify whether a firm declares export revenues higher than turnover values . As Vietnams accounting rules require export-processing firms to declare as turnover only the earnings from processing and as exports, We then chose to use firm export intensity defined as exports over turnover ratio, as a key variable to discriminate ordinary versus processing exporters. Specifically, we set an export intensity threshold above 90% to discriminate firms more likely to be involved primarily in processing trade 14 .
The ASOE dataset allows us also to identify export processing firms by the mean of information on the firm location in or outside of a special economic zone. Special economic zones in Vietnam include not only dedicated export processing zones but also industrial parks, and other special economic zones which can host export processing firms 15 . Indeed, according to the Vietnamese law, "export processing firms are firms located and operating in an export processing zones or firms located and operating in any 12 According to article 8 of law no 14/2008/QH12 on Enterprise Income Tax,"turnover is total sales, processing remuneration, service provision charges, subsidies and surcharges enjoyed by enterprises". Also according to circular no 200/2014/TT-BTC guiding accounting policies for enterprises, "in case units only process materials, goods, then turnovers are actual amount of money earned, not including values of materials, goods processed". Note that these rules are consistent over our period of analysis. Specifically, decree N 30/1998 related to the implementation of the law for enterprise income tax, stipulates that "the turnover to calculate taxable income shall be the value of sales for produced goods and the values of earnings of processing goods including labor wages, cost of fuel, power, auxiliary materials and other costs of services."
13 In most existing studies, firms with export values above turnover values are excluded from the sample to avoid export intensity values larger than 1 (see for instance the cleaning procedures implemented by (ISGEP, 2008) to compare export premiums across 14 different countries). However, in most countries, such firms represent a small percentage of the firms surveyed. In the case of Vietnam, discarding all the observations with export values higher than turnover values would lead to the exclusion of nearly 50% of exporting firms in our sample.
14 We set the threshold export value at 90% of the firm turnover instead of 100% because in the ASEO data, export values are reported in U.S. dollar while turnover values are reported in Vietnam Dong. Taking account of exchange rates variations, slightly lower values of exports compared to turnover could be the result of mis-measurement. In any case, we tested the robustness of our results to changes in the export intensity threshold. Our results are robust to a change in the export intensity threshold from 90% to 100% (See the robustness check section (2011) for an overview.). We then follow Ha and Kiyota (2014) and compute tfp by means of a (non-parametric) relative index approach 17 . We also use labor productivity as a simple alternative measure.
In both cases, i.e. labor productivity and tfp index, we choose as output variable, the firm real value added that we compute by an additive method as the sum of total labor costs, annual depreciation of fixed assets, operating profits before tax and other taxes on production 18 . In the context of our present study, this choice has a specific advantage which is to ease the comparison of firm output across our different types of exporters. However, as we still lack firm-level information on prices, our tfp measures is not insulated from the potential bias of underestimation of the physical productivity of processing firms emphasised by Li et al. (2016) .
A last limitation of the GSO data is that industry classifications changed during the period of ob- In order to build a workable data set using GSO data, we applied the following cleaning procedures.
First, we restricted our sample to manufacturing firms and to firms above 10 employees. Applying these restrictions make our descriptive statistics more comparable to those for other countries since most firmlevel databases available worldwide include size thresholds 19 and focus on manufacturing. Second, we retained only firms with no missing information for output, labor, capital and wages. Also, we dropped all observations for which our computed firm value added was larger than the reported firm turnover 20 .
Finally, we assigned a single industry code to each firm based on the industry code that prevails for the majority of the surveyed years for that firm. All in all, after the cleaning process, this provides a sample of some 4,400 manufacturing firms for the initial year 2000, and some 24,000 for the final year 2013, which represents, about 45% of the firm number of the original sample, 85% of total turnover, 72% of total employment, and 60% of total export values, on average, per year. Overall, Table 1 shows that the number of firms, total employment, total turnover and total exports Table 2 presents the sample broken down into exporters and non-exporters. Following the previous discussion, we further differentiate exporters according to their export intensity (hereafter EI). Specifically, we separate firms with EI lower than or equal to 90% from firms with EI higher than 90%. Table 2 shows that in 2000, exporters with EI ≤ 90% accounted for 18% of total firms and 28% of total exports while exporters with EI > 90% represented only 14% of total firms but 72% of total exports. Compared to 2000, in 2013, the share of exporters in the total number of firms fell from 31% to 25% 21 .
What is most striking in table 2 is that the share in total exports of exporters with EI > 90% rose to 96% in 2013. As for their share in employment, it rose from 33% in 2000 to 43 % in 2013. By contrast, the share of non-exporters in total employment fell from 34% to 26% while the share of exporters with EI < 90% remains stable over the period, around 30%. A last interesting feature is that, despite their Number (% of total) (% of total) (% of total) (% of total) Number (% of total) (% of total) (% of total) (% of total) very high contribution to total exports and their large share in employment, exporters with EI > 90% account for a relatively low share of total turnover, i.e. 35% as compared to 43 % for exporters with EI ¡ 90%. This feature is consistent with the idea that most of the firms with EI > 90% are firms primarily involved in processing trade that declare their earnings from processing as their turnover, but the value of the processed goods as exports. Table 3 presents the sample based on firm ownership (domestic vs. foreign owned) and firm location (in or out special economic zones). Table 3 shows that, although the majority of firms are domestic firms foreign firms have increased in number more than domestic firms. In fact, the number of foreign firms in 2013 increased by a factor of 7,5 compared to 2000, while the increase in domestic firms is by a factor of 5,2. In addition, foreign firms are more likely than domestic firms to be located in a special economic zone. In 2013, 70% of foreign-owned firms were located in this type of zones compared to only 11% of domestic firms. As firm location and firm export intensity are our two main criteria to discriminate processing exporters, we are interested in the extent to which these two criteria overlap. Table 4 presents the frequencies of exporters with EI higher or lower than 90% by main type of locations. In this table, we further discriminate special economic zones into export processing zones and other special economic zones, to see whether this differentiation matters in terms of the frequencies of exporters with EI > 90%. Table 4 shows that export processing zones host, indeed, an abnormally high % of exporters with EI > 90% compared to other zones. Specifically, exporters with EI > 90% represent 78% of all exporters located in export processing zones while they represent 40% and 39% of the exporters located in other special zones and non special zones, respectively. These figures show that export processing zones are primarily dedicated to welcome firms involved in processing trade. Other special zones are more diverse:
they host a majority of exporters with EI ≤ 90% as non special zones do.
In the next section, we present basic statistics on Vietnamese exporters, emphasising their likelihood by industry, their export intensity distribution, and presenting their main characteristics by discriminating ordinary exporters from processing exporters.
On Vietnamese exporters
Following the earlier empirical literature on firm heterogeneity and export, Table 5 presents the main characteristics of Vietnamese exporters in terms of their likelihood to export, their average size (relatively to non-exporting firms) and their average export intensity. Since Vietnamese exporters are unequally distributed across manufacturing industries, we present descriptive statistics for each of our 15 industries separately.
In accordance with the results presented in Table 2, 
The U-shape pattern of firm export intensity
A major difference between industrialized and emerging countries is related to the distribution of firm export intensity. While in the industrialized countries this distribution is monotonically decreasing 22 , the distribution is U-shaped in some emerging economies, especially those with large involvement in GVCs 23 .
We investigate whether this U-shaped pattern holds also for Vietnam. Lu (2010) shows that fewer than 20% of Chinese exporters sell less than 10% of their output abroad, while about 40% of them export more than 90% of their output 24 .
This U-shaped distribution could be explained by the fact that many firms are foreign-owned and serve as exporting platforms for foreign countries. Therefore, they must sell a larger fraction of their output than domestic exporting firms. To test whether this argument might explain this pattern, figure 2 plots export intensities for the different groups of domestic and foreign owned firms for the year 2013. 13 Figure 2 indicates that foreign-owned firms export a larger fraction than domestic exporting firms; in fact, about 50% of foreign owned firms have export intensity higher than 90% while the same percentage for domestic firms is around 32. However, among domestic firms, the export intensity distribution is still U-shaped.
To further investigate the impact of processing trade, we plot the export intensity of firms by different location. Firms located in export processing zones are expected to export a larger fraction of their output than firms operating outside those zones. Also, we know that, according to the Vietnamese law, firms located in other special economic zones and exporting all their output can benefit from the status of export processing firms. We then discriminate further the other special economic zones from the non special zones. Out of special zones Other special zones Processing zones
Certainly, as figure 3 indicates, the export intensity for the distribution of exporters operating in export processing zones is very skewed on the right, and almost unimodal, with about 78% of firms showing export intensity higher than 90% and less than 5% showing export intensity lower than 10% .
Considering these distributions for the firms located in the other special zones and in the non special zones, separately, both distributions actually show a similar U shaped pattern with some 20% of firms with an export intensity lower than 10% and some 40 % of firms with an export intensity higher than 90%.
In sum, similar to other countries with strong involvement in GVCs, the distributions of export intensities of Vietnamese exporters exhibit a generally U-shaped pattern. This pattern prevails for global manufacturing in Vietnam but also within industry 25 , and within our 3 main types of locations (export-processing zones, other special zones and non special zones). Finally, the U-shape pattern holds for both foreign-owned firms and domestic-owned firms although it is more pronounced for foreign ones.
Comparative characteristics of ordinary and processing exporters
We now present some summary statistics on the main characteristics of exporters, differentiating them according to their (most likely) trade regime. As explained above, our data do not provide us with a direct information on the type of trade the firm is involved in, but provide us with two relevant information to indirectly infer the likelihood that a firm is primarily involved in export processing trade: the firm export intensity and the firm location 26 .
Precisely, in our baseline definition, ordinary exporters are defined as exporters with export intensity equal of below 90% while processing exporters are defined as exporters with export intensity higher than 90% and located in a special economic zones 27 . In the paper, we also consider two alternative definitions for processing exporters. Alternative Definition 1 identifies as processing exporters all firms with export intensity higher than 90% whatever their location 28 . Alternative Definition 2 identifies as processing exporters only firms located in export-processing zones and declaring export values higher than 90% of their turnover values 29 . Table 6 presents some summary statistics of ordinary and processing firms, following our baseline definition while Table 7 below present the same summary statistics for our two alternative definitions of processing exporters. Table 6 shows striking differences across ordinary exporters and processing exporters. While ordinary exporters are 3 times as large as non exporters on average 30 , processing exporters are more than 9 times as large. Also, processing exporters are younger and more likely to be foreign-owned than ordinary exporters, on average. The most striking difference between export processing firms and ordinary exporters is the exports to turnover ratio, i.e. the firm export intensity. While ordinary exporters show an average export intensity of 34% 31 , processing exporters shows an extraordinary high average export intensity of 3712%.
This value is partly driven by outliers as shown by the median value which is much lower, of 100%. It can then be partly driven by measurement errors. However, it is also consistent with the accounting law in Vietnam which require export processing firms to report only the earnings from processing as turnover value and the sales value of the processed goods as export values. Table 7 shows that the main relative characteristics of processing exporters are broadly consistent 26 See the Data Section, page 6. 27 The firms which have export intensity higher than 90% and are located outside special economic zones form a group of hybrid firms.
28 According to this first alternative definition, the set of hybrid firms is empty. 29 According to this second alternative definition, the set of hybrid firms is larger than in the baseline definition as it includes all firms that have export intensity higher than 90% and that are located outside export processing zones.
30 This figure is very much in line with the earlier literature on firm heterogeneity and exports. For instance, Bellone et al. (2006) find that exporters were 3 times as large as non exporters on average in France in 2002.
31 As for their average relative size, the average export intensity of ordinary exporters is in line with the earlier literature. For instance, ISGEP (2008) reports an average export intensity of manufacturing exporters ranging from 18 % in Colombia to 60% in China, for the early 2000's. Reported value for labor is the number of employees. The unit of the reported values for turnover, export, and value added is million VND (1 million VND is about 44 US dollar). Wage per employee is the average wage per employee and per year in million VND. Labor productivity is computed as real value added over labor (see details in Appendix B). Age is the difference between the current year and the year of establishment of the firm. Foreign is a dummy variable which takes the value 1 if the firm has at least 10% of foreign-owned capital. Our baseline definition of processing exporters identifies processing exporters as exporters with export intensity higher than 90% and located in an special economic zone. Source: own calculations. Reported values are defined as in the preceding table. Our alternative definition 1 of processing exporters identifies processing exporters as exporters with export intensity higher than 90%. Our alternative definition 2 identifies processing exporters as exporters with export intensity higher than 90% and located in an export processing zone. Source: own calculations.
across our different definition of processing exporters. For instance, the size gap between processing exporters and non exporters in abnormally large whatever the definition. However, it is slightly smaller (seven fold instead of nine fold) with the less strict alternative definition 1 and slightly larger (9,5 fold instead of nine fold) with the stricter alternative definition 2. According to the likelihood of foreign ownership, our alternative definitions are also consistent with our baseline definition in the sense that processing exporters appear to be more likely to be foreign owned than ordinary exporters whatever the definition. Finally, the average and median firm export intensities are also consistent across our alternative definitions of processing exporters.
Export premia under processing trade
In this section, we investigate whether Vietnamese exporters out-perform their non-exporting counterparts, and the extent to which these premiums are sensitive to the firms trade regime. We proceed in two steps: first, we regress our firm performances indexes on firm export status and some common control variables. Second, we run the same specification but add an interaction term between firm export status and a variable identifying the firms involvement in processing trade.
Recall that in our baseline specifications, we identify processing exporters as having an export intensity higher than 90%, and location in a special economic zone. For our dependent variables, we consider labor productivity, capital productivity, total factor productivity, and average wage per worker alternatively. Finally, in relation to our control variables, we introduce industry, year, and cohort fixed effects. Cohort fixed effects correspond to the number of years of establishment of the firms in our sample.
We also introduce some firm-level variables to control for firm characteristics that might be related to firm performance regardless of export status and/or trade regime. Finally, it should be noted that all our control variables are contemporaneous with our dependent variables which means that our results should be interpreted with some caution as correlations between firm efficiency, export status, and export processing regime, and not as causality 32 .
Specifically, we estimate the following equations:
and
where Y it denotes the dependent variable of interest (in logs) for firm i at time t, Exporters it is a dummy which equals one if firm i declare positive export values in year t, and P rocessing it is a dummy which equals one if firm i is identified as being primarily involved in processing trade in year t. In Equation (1), D j,t,k stands for industry j, year t and cohort k fixed effects and X it stands for the vector of firm-level control variables which include firm size, ownership status and capital intensity (in logs) at time t. Table 8 presents the results of our baseline regressions. The first two columns present the regression results with labor productivity as the dependent variable for specification (1) and (2) respectively. The remaining six columns present the same exercise with capital productivity, tfp, and average wage per worker as the respective dependent variables. All values are net of industry, year and cohort specific effects. lnalp, lnakp, lntf p and lnwpe are respectively the log of labor productivity, capital productivity, tfp and wage per employee. Labor and capital productivity are real value added over, respectively, the number of employees and the real stock of capital. The tfp is computed by using the index methodology by Caves et al. (1982) . the wage per employee is the firm total wage bill over the number of employees. Among explanatory variables, exporter identifies whether the firm-year declares positive export values. Processing identifies whether the firm-year has an export intensity higher than 90% and is located in a special economic zone. Size is the firm number of employees. Foreign ownership identifies whether at least 10 % of the firm capital is owned by a foreign investor. Capital intensity is real capital stock over the number of employees. Source: Own calculations. Table 8 shows that unlike their Chinese counterparts, Vietnamese exporters behavior is consistent with Melitz's model. On average, they are more productive and pay higher wages than their nonexporter counterparts. Specifically, Vietnamese exporters are about 11% more productive on average than non-exporters. This productivity premium is of the same magnitude whether it is computed in terms of labor productivity (having controlled for the firms capital intensity) or in terms of tfp 33 . Also, Vietnamese exporters pay a 13.5% higher average wage per employee than is paid by their non-exporting counterparts 34 .
However, Table 8 shows also that these favorable characteristics are not shared in the same way by all exporters. In particular, processing exporters characteristics are the reverse of those of the average exporter in Vietnam: instead of out-performing non-exporters, on average, processing exporters underperform non-exporters. Specifically, processing exporters are nearly 19.3% less productive than nonexporters, and pay some 1.8% lower average wages per employee. The magnitude of the productivity gap is similar to that identified in Dai et al. (2016) for Chinese processing firms which under-perform their non-exporting counterpart by 23% to 26% in terms of tfp depending on the tfp estimation methodology 35 .
In order to make a direct comparison of the performance of processing exporters and ordinary exporters we run a third variant of our export premiums estimations which allows us to consider each group of exporters separately. Specifically, we estimate the following equation:
where Y it , D j,t,k and X it are defined as before (see specifications (1) and (2) above), and where Ordinary it , P rocessing it and Hybrid it are dummy variables which identify the three possible groups of exporters in our sample, namely: firms whose export intensity is lower than 90% which constitute the group of ordinary exporters, firms located in a special economic zone whose export intensity is higher than 90%
and which form the group of processing firms, and firms located outside a special economic zone whose export intensity is higher than 90% which form the group of hybrid firms. Table 9 present the results of regression 3. It shows that ordinary exporters outperform their nonexporting counterparts by 22.5% on average in terms of tfp, and that they pay 15.3% higher wages, on average. This finding confirms that the criterion of export intensity higher than 90% is important to discriminate low productivity exporters whatever their location. Indeed, hybrid exporters, like processing exporters, under-perform non-exporters, although to a lesser extent.
Overall, the tfp gap between ordinary exporters and processing exporters is more than 40%. Although 33 As Lileeva and Trefler (2010) emphasizes on purely empirical grounds, value added per worker is highly correlated with tfp, and the results using tfp typically carry over to labor productivity. 34 The coefficients of the firm-level control variables are as expected based on the previous literature. Firm size, capital intensity, and foreign-ownership are all positively correlated to our firm productivity and wage indexes. In particular, foreign-owned firms appear to be 38% more productive than their domestic counterparts.
35 Our specification is virtually the same as the one in Dai et al. (2016) although they do not control for firm age. However, our work shows two main differences: First, Dai et al. (2016) are better able to identify processing exporters since their study relies on transactions data where firms declare the trade regime under which they export. Second, Dai et al. (2016) estimate firm tfp using different parametric methods rather than an index which is the approach we adopted. Standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1) All values are net of industry, year and cohort specific effects. Dependant variables, lnalp, lnakp, lntf p and lnwpe, are defined as in Table 8 . Among explanatory variables, ordinary exporter identifies whether the firm-year has an export intensity lower or equal to 90%. Processing exporter identifies whether the firm-year has an export intensity higher than 90% and is located in a special economic zone. Hybrid exporter identifies whether the firm-year has an export intensity higher than 90% and is located outside a special economic zone. Firm size, foreign ownership and capital intensity are defined as in Table 8 . Source: Own calculations.
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large, this gap is in line with the 35% to 38% gap identified by Dai et al. (2016) in the case of Chinese manufacturers (depending on the methodology used to estimate tfp). This gap could be explained in part by price differences across processing and non-processing firms, rather than being a real physical efficiency gap.
We are interested also in the extent to which the productivity gap between exporters and non-exporters is as Lu (2010) suggest, sensitive to the capital intensity of the underlying production technology. At first sight, our findings for Vietnam give little support to Lu (2010)'s theory that in economies highly specialized in labor intensive manufacturing sectors, exporters will under-perform non-exporters, on average. However, we are interested in whether Vietnamese data support the view that exporter premiums are smaller for firms operating in labor intensive sectors. We follow Lu (2010) and in Figure 4 plot the mean level of log value-added per worker for ordinary and processing exporters on the one hand, and non-exporters on the other hand, across different capital labor ratio bins. Figure 4 shows that the apparent productivity advantage of ordinary exporters over processing exporters is larger among firms producing capital intensive goods. In short, although our findings do not fully support the findings in Lu (2010) , they are in line with the idea of a systematic relationship between capital labor ratio and export premiums in emerging economies 37 .
We propose a last exercise for export premiums, consisting of computing those premiums for the 36 Note that in Figure 4 ; the average productivity of processing exporters is higher than the average productivity of non-exporters whatever the capital labor ratio bin. This finding might be seen as contradicting our previous econometric results; however, this is not the case. In fact, the pattern depicted in Figure 4 is purely descriptive. In particular, it does not control for the firms ownership status which is positively correlated to firm productivity. Since the proportion of foreign owned exporters that are processing exporters is much larger than the proportion of domestic firms that are export processing exporters, in Figure 4 composition effects are at play. 37 To check that there is a systematic relationship between capital-labour ratios and differences in export premia, we re-estimate our baseline equations by including an interaction term between the export status and the capital-labor ratio. Results are always significant except for the wage per employee and available upon request.
separate sub-samples of domestic firms and foreign-owned firms.The previous findings for China showing that foreign-owned exporters are less productive than their non-exporting counterparts is due to the relatively low performance of purely exporting firms ). Table 10 and 11 present these export premiums in terms of relative tfp and average wage per employee for foreign-owned firms and domestic firms separately 38 . . Standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1) All values are net of industry, year and cohort specific effects. All variables are defined as in Table 8 . Source: Own calculations.
Overall, Tables 10 and 11 show that the productivity gap between processing exporter and their non-exporting counterparts in Vietnam is more pronounced for foreign affiliates 39 . Indeed, this productivity gap is around 24% for those firms and about 20% for the sub-sample of domestic firms. Another interesting finding is that, within the group of foreign firms, on average exporters do not outperform non-exporters. This is because the proportion of processing exporters is higher within the group of foreign-owned exporters than in the group of domestic exporters. This finding is in line with the findings in Lu et al. (2010) .
38 For reasons of space we do not report the results for labor and capital productivity. Note also, that our results are robust to the introduction of interaction terms rather than estimating two samples. These additional results are available upon request. 39 We tested if this difference is statistically significant with a Chow test. Note that one important constraint of the traditional Chow test is that the null hypothesis allows for no differences between the groups. Thus, we reestimate the equation by including the group dummy and all interaction terms and then test joint significance of the interaction terms only. We strongly reject the hypothesis that the parameters are stable. Results are available upon request. Standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1) All values are net of industry, year and cohort specific effects. All variables are defined as in Table 8 . Source: Own calculations.
Robustness Checks
In this section, we perform several robustness checks. First, we test whether our results are sensitive to changes in the definition of processing exporters. Second, by excluding firms with above 100% export intensity, we test whether our results are sensitive to potential measurement errors. Finally, we test the robustness of our econometric estimators. Table 12 presents the results for the estimation of export premiums in terms of relative tfp and average wage per employee for our alternative definitions of processing exporters. Table 12 shows that our results for productivity premiums are robust to a change towards either a less strict definition (Alternative Definition 1) or a more strict definition of export processing firms (Alternative Definition 2). In both cases,
processing exporters tfp appears even lower relative to non-exporters than in our baseline estimations.
However, the largest productivity gap of 38% emerges if processing firms are defined strictly as firms located in export processing zones.
In relation to wages, the lower average wage paid by processing firms revealed by our baseline estimation is not robust to a change in the definition of processing firms. In the case of both of our alternative definitions, processing firms appear to pay wages which are 10% to 12% lower on average than those paid by their non-processing exporter counterparts. However they are almost identical to those paid by non-exporters. Standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1) All values are net of industry, year and cohort specific effects. Alternative Definition 1 of processing exporter identifies whether the firm-year has an export intensity higher than 90% whatever its location. Alternative Definition 2 of processing exporter identifies whether the firmyear has an export intensity higher than 90% and is located in an export processing zone. Dependant variables, lntf p and lnwpe, and other explanatory variables are defined as in Table 8 . Source: Own calculations.
error by checking whether our results hold if we exclude firm-year with export intensity higher than 100%.
This exclusion leads to a reduction in our sub-sample of processing firms of about 50%. Table 13 presents the results of the export premiums reported in US dollars in terms of relative tfp and average wage per employee, for the sample restricted to observations with export intensity of less than or equal to 100%.
Our results are robust to this restriction. Standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1) All values are net of industry, year and cohort specific effects. All observations with export intensity higher than 100% has been excluded. Dependant variables, lntf p and lnwpe, and other explanatory variables are defined as in Table 8 . Source: Own calculations.
Finally, we run some robustness checks for our estimators. Since we cannot use firm-level fixed effects, we run the regressions using random effects to address potential omitted variables bias. We also use between effects and weighted least squares models. The former addresses the question of the effect of being a processing firm or not, between firms, while the latter handles potential heteroskedasticity.
The results of these alternative estimation methods are reported in Table 14 for export premiums computed in terms of relative tfp and average wage per employee. Columns (1)- (2), (3)- (4) and (5)- (6) respectively, present these results for the random effects model, the between effects model and the weighted least square models.
All estimation coefficients are broadly consistent with our baseline estimation. the largest productivity and wage gaps between processing exporters and non-exporting firms are found for the between effects model. According to this model, processing firms are about 30% less productive than their non-exporting counterparts and pay around 7% lower wages. The productivity disadvantage of processing firms is robust to all our estimations. The wage gap is confirmed with the weighted least square model but not the random effects model.
Conclusion
In this paper, we presented evidence on the relative performance of Vietnamese manufacturing exporters discriminating between processing exporters and their non-processing counterparts. We showed that processing exporters in Vietnam usually exhibit low performance indexes relatively to both their nonprocessing counterparts and their non-exporting counterparts.
The performance gaps between processing exporters and non-processing exporters exist for both productivity and average wage per worker, and both gaps are confirmed by all our robustness checks. In our baseline estimations where firm size, capital intensity, ownership, and age are controlled for, these gaps are estimated at respectively 34% and 15% on average for the tfp gap and for the wage gap. We showed also that this gap is more pronounced for firms that use capital intensive technology compared to firms operating less intensive technology. Considering the performance gaps between processing exporters and non-exporting firms, in our baseline estimations processing exporters are shown to be 18% less productive than their non-exporting counterparts, and to 1.8% lower wages. However, only the productivity differential was robust to all our alternative specifications, while the wage differential turned from slightly negative to null or slightly positive depending on the specification. Finally, we showed that the productivity gap between processing and non-processing firms is more pronounced among the group of foreign-owned firms than among the group of domestic firms.
Overall, our findings confirm the idea that the relationship between firm productivity and exports is more complex in emerging economies than in industrialized countries. In particular, export premiums do not exist for all types of exporters. Also, firm export intensity is not monotonically (and positively) related to firm productivity. In that respect, our findings are in line with the previous literature which questions the role played by processing trade in economies strongly involved in GVCs.
Given these findings, a more detailed exploration of both the causes and the consequences of the low productivity of processing exporters in emerging economies would be beneficial. Possible alternative explanations for this low productivity might be related to differences in firms pricing strategies, differences in trade costs, or differences in physical efficiency between processing exporters and ordinary exporters.
There might also be some strategies specific to foreign multinationals causing these performance gaps.
In view of the consequences, it would be interesting to investigate how the establishment of processing firms in Vietnam has contributed to wage and productivity dynamics in Vietnam based on both selection effects and/or learning by processing mechanisms. However, such an investigation would require access to complementary data sources in Vietnam; more detailed information on the production and export activities of Vietnamese firms, their investment flows, and ideally, their pricing strategies is needed to complement the GSO firm-level information.
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Appendices A Special economic zones in Vietnam .
There are three major types of special economic zones in Vietnam : industrial parks which are specialized in the production of industrial goods or provision of services for industrial production; export processing zones which are specialized in the production of export goods, provision of services for export goods production and export activities; other special economic zones which are zones that have a separate economic space with particularly favorable investment and business environments for investors.
Economic zones are organized into functional areas: non-tariff area, bonded area, export processing area, industrial area, entertainment area, tourism area, urban area, residential area, administrative area and other functional areas suited to the characteristics of each economic zone.
GSO data provide information on whether the firm is located in an industrial park, an export processing zone, or another special economic zone. This information helps us to determine the likelihood that a firm is involved in trade processing. Indeed, according to decree no 29/2008/ND-CP of Vietnamese Law "an export processing enterprise means an enterprise that is established and operates in an export processing zone or exports all its products and operates in an industrial zone or a special economic zone.
Also, according to this decree, "All export processing enterprises may apply legal provisions applicable to non-tariff areas". We use the information on firm location combined with information on firm export intensity (i.e. the ratio of firm export revenue to firm turnover) to categorize exporting firms as ordinary exporters or processing exporters (See the Data Section).
B Definition of our main variables
All nominal output and input variables are available at firm level. Industry level data are used for price indexes and depreciation rates.
Turnover. Nominal turnover is defined as total sales including sales of goods, and products and provision of services (such as providing transportation or travel services, leasing of fixed assets, construction contracts, etc.) plus remuneration from processing (not including materials and processed goods values) if the firm is a processing enterprise. Reported turnover is turnover excluding taxes. Real turnover is defined as nominal turnover deflated by the producer's price index (PPI) at the 2 digit industry level for the base year 2010.
Value added. Value added is not directly observable from GSO data, neither is intermediate goods consumption. We follow Ha and Kiyota (2014) and measure nominal value added by an additive method summing total labor costs, annual depreciation of fixed assets, operating profits before tax and other taxes on production. Real value added is then computed as nominal value added deflated by a by the producer's price index (PPI) at the 2 digit industry level for the base year 2010.
Total labor cost. Total labor cost includes wages and other income received by employees in the form of allowance and bonuses, and the employers contribution to social insurance, health insurance and trade union fees.
Annual depreciation of fixed assets. Annual depreciation of fixed assets is computed as the difference between the accumulated depreciation of fixed assets at the end and the beginning of each year. Following the circular no 45/2013/TT-BTC, accumulated depreciation of fixed assets is the total depreciation deducted from the production and business costs over the business cycles of fixed assets as of the reporting date. Accumulated depreciation of fixed assets is compiled directly from GSO data.
Other taxes on production. Other taxes on production consist of taxes that the enterprise is required to pay to the State to undertake production activities. They consist mainly of annual taxes on land ownership/land-use rights, buildings and other assets related to production. Since these taxes are not directly observable in GSO data, they are computed as the difference between total taxes and taxes on products including VAT (VAT on domestic selling goods/imported goods), tax on imported/exported goods, tax on income, and tax on special consumption.
Labor productivity. Labor productivity is computed as real value added over the number of employees. Real value added is value added deflated by PPIs at the 2 digit level of the industry classification.
Real capital stock. Following Ha and Kiyota, 2014 , Real capital stock is measured as nominal tangible fixed assets divided by the manufacturing PPI. We cannot apply perpetual investment method here because we lack both information on firm investment and information on investment goods price deflator.
Capital productivity. Capital productivity is measured as real value added over real capital stock.
Capital intensity. Capital intensity is computed as real capital stock over the number of employees.
Input cost share. Input cost share is the sum of total labor cost and capital cost. For capital cost, we use nominal fixed tangible assets.
Labor input. Labor input is defined as total number of employees at the end of each year.
Wage per employee. the average wage per employee is defined as total labor cost over the number of employees.
Total Factor Productivity. We follow Ha and Kiyota (2014) and compute tfp by means of a (nonparametric) relative index approach first introduced by Caves et al. (1982) and extended by Good et al. (1997) . This methodology was popularized in the firm trade and productivity literatures by Aw et al. (2001) and has been used in several papers (see in particular Bernard et al. (2006) , Bernard et al. (2007) , Kimura and Kiyota (2006) , Bellone et al. (2008) , Bellone et al. (2014) ). This methodology is particularly suitable when we lack the information requires to apply more modern semi-parametric approaches such as the Levinsohn and Petrin (2003) 's methodology. In the case of GSO data, we unfortunately lack information on firm intermediate goods purchases and on firm investment.
Specifically, the relative index approach consists of computing the tfp index for firm i at time t as follows: where Y it denotes output of firm i at time t using the set of n inputs X nit .
Following Ha and Kiyota (2014) , we use real value added (defined as explained above) as our firm output variable. In the context of our present study, this choice as a specific advantage as it eases the comparison of firm output across our different types of exporters. Indeed, as the firm turnover does not measure the same thing for producing firms and for processing firms (recall that turnover is primarily sales for the first type of firms and primarily earning from processing for the second types of firms), it is more appropriate to rely on a value added based measure of productivity to compare these two types of firms. In the case of inputs, input X is alternatively capital stocks (K) measured as explained above, and labor in terms of number of employees(L). S nit is the cost share of input X nit in the total cost (see the definition of capital and labor cost share above). Subscripts τ and n are indices for time and inputs, respectively. Symbols with upper bars correspond to measures for the reference point (the hypothetical firm), computed as the means of the corresponding firm level variables, over all firms in year t. Note that Eq.(A-1) implies that references points ln Y and ln X are the geometric means of the firm's output quantities and input quantities respectively, whereas the cost shares of inputs for representative firms S are computed as the arithmetic mean of the cost share of all firms in the dataset.
This multilateral productivity index measures the proportional difference in tfp for any firm i against the reference firm. It guarantees transitivity of any comparison between two firm-year observations in expressing each firms input and output as deviations from a single reference point. Finally, note that first-differencing the logarithmic values of our tfp index measures can be interpreted as gaps in percentage points if they remain small.
